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doi:10.1016/j.ejvs.2008.03.004Abstract Coral reef aorta is a rare, unique entity with extensive calcification of the entire
aorta, mainly the supra- and juxtarenal part. The main symptoms are lower limb claudication,
hypertension, deterioration of renal function and angina abdominalis.
We report a case of successful treatment of a patient with a coral reef aorta by an ascending
aorta to iliac artery bypass graft. Five years later the descending aorta was found to be
completely occluded with visceral and distal perfusion via the bypass only.
ª 2008 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.Introduction
The coral reef aorta is a rare entity of extensive calcifica-
tion of the suprarenal part of the vessel. The definition of
this diagnosis relies entirely on the unique aspects and
consistency of the lesions which are rock-hard, irregular
gritty plaques with a white luminal surface resembling
a coral reef and pathological examination shows an
unusually high degree of calcification, of up to 70%. In
contrast, a normal atherosclerotic plaque contains up to
15% of calcified crystals.1 In addition the majority of calci-
fication is localized to the posterior part of the aortic wallMD, PhD, Department of Vas-
ersity, Anichstrasse 35, 6020
80811.
ki.at (B. Rantner).
ty for Vascular Surgery. Publishein cases of coral reef atherosclerosis.2 The aetiology and
pathogenesis of this entity remains unclear.
Case Report
In 1996 a 37 year old man presented with symptoms of
intermittent claudication in both thighs and calves. He had
a positive family history of atherosclerotic diseases. His
father died from a myocardial infarction at young age, the
mother had undergone coronary artery bypass surgery and
his sister experienced an ischaemic stroke at the age of 35
years.
Initial vascular examination showed impaired ankle-
brachial indices ranging from 0.58 to 0.65 on the left side
and 0.65 to 0.78 on the right side. A CT-scan with contrast
medium showed atherosclerotic lesions throughout the
aorta, starting at the proximal descending aorta andd by Elsevier Ltd. All rights reserved.
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of the distal thoracic aorta. The renal and visceral arteries
were unaffected. The pathogenesis of the heavy calcifica-
tion was unclear, giant cell arteritis next to mesaortitis
luetica and lipid disorder were discussed.
An operative approach was selected due to the severity
of symptoms,. One month after diagnosis an endarterec-
tomy of the abdominal aorta was performed and a Dacron
patch plasty was placed between the renal arteries and the
aortic bifurcation. Histological examination of the plaque
did not show signs of giant cell arteritis but showed highly
calcified atherosclerotic crystals within the plaque.
Three years later the patient presented with renewed
symptoms first time to our hospital. The intermittent
claudication was graded IIb according to the Fontaine
classification. The ankle brachial indices ranged from 0.64
to 0.73 on the left and 0.82 to 0.70 at the right ankle,
respectively. A recent contrast-enhanced CT-scan and
angiography showed progression of atherosclerosis along
the whole aorta (Fig. 1), reaching the iliac arteries on both
sides. The renal and visceral arteries were still unaffected
although the patient did have slight hypertension, treated
with a single medication. Renal function was unimpaired.
The patient had a history of cigarette smoking of 20 pack-
years.
As the young patient was significantly embarassed by his
symptoms, another operation was indicated. We decided to
use the ascending aorta for the proximal anastomosis due
to the highly calcified abdominal and thoracic aorta. Pre-
operative evaluation of the cardiac and respiratory systems
was normal.
In June 1999 we performed an ascending aorta to iliac
artery bypass surgery. The patient was placed in the supine
position and a median sternotomy was performed. AfterFigure 1 CT scan with contrast medium of the descending
aorta with heavy intraluminal calcification.opening the pericardium the left ventricle appeared
hypertrophied. The ascending aorta was slightly calcified.
In a second step, the abdomen was reopened at the
previous median laparotomy incision. The abdominal aorta
showed an inflammatory border. The left iliac artery was
slightly calcified at its orifice, the right iliac artery
showed a fibrotic membrane in the posterior part. The
distal anastomosis was at the level of the iliac arteries
because of an existing right lower polar renal artery and
severe adhesions. After systemic heparinization the
ascending aorta was tangentially clamped and an oval
incision was made. A 16-8 mm collagen-coated polyester
vascular graft (Hemashield, Meadox, Oakland, NJ, USA)
was sewn end-to-side to the ascending aorta. A T-shaped
incision was set in the lower pericardium and an additional
hole was made into the diaphragm next to the inferior vena
cava. The graft was guided along the vein to the distal
abdominal aorta. The iliac arteries were clamped and the
aorta was compressed digitally. The previous Dacron patch
was re-opened longitudinally and a side-to-side anastomo-
sis was performed between the graft and the abdominal
aorta, clamping time was 7 minutes. Then the left iliac
artery was clamped and the graft was anastomosed end-
to-side. Finally an end-to-side anastomosis was performed
to the right iliac artery (Fig. 2). After release of the clamps,
pulsatile waves were palpable in both groins. Wound
closure was perfomed in the routine manner, the operation
time was 230 minutes.Figure 2 Postoperative CT scan showing the ascending aorta
to iliac artery bypass graft (view from left anterior to right
posterior).
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vested plaques showed a huge amount of calcification
without any sign of mesaortitis or giant cell arteritis.
The post-operative course was uneventful. However the
follow-up CT scan on day 9 after surgery showed a 50%
stenosis of the graft at the level of the diaphragm.
Therefore a 40/18 mm Palmaz-Stent was introduced percu-
taneously. The patient was discharged on day 13 after
surgery and the claudication had disappeared completely.
Follow up examinations in the outpatient clinic showed
normal ankle pressures. However, in 2000 the patient
presented with a hernia of the median laparotomy that
was corrected by hernioplasty.
The most recent follow-up was in June 2007. CT scan
now showed a complete occlusion of the descending aorta,
the visceral arteries being perfused in a retrograde manner
via the side to side anastomosis between the graft and the
aortic bifurcation (Fig. 3). The iliac arteries also were
heavily calcified. The patient was still symptom-free, the
ankle brachial indices were 0.96 to 0.83 on the right 0.83
to 0.8 on the left side.Figure 3 CT control examination showing an complete occlu-
sion of the original thoracic aorta (coloured in green), visceral
and renal perfusion performed in a retrograd manner via the
bypass graft.Discussion
The use of a descending aorta to iliac artery bypass graft for
aortoiliac occlusive disease was first described in 1956,3 it
was performed as second procedure after a failed aortoiliac
bypass. Some authors later adopted this operation as a pri-
mary procedure for patients with hostile abdomen. Escobar
performed the first bypass from the ascending aorta to both
femoral arteries in 1973.4
In 1984 Qvarfordt et al. described 9 patients with heavily
calcified suprarenal aortic disease and called this rare clini-
cal entity ‘‘coral reef aorta’’.1 The aortic obstruction in these
cases was due to a rock-hard, irregular gritty intraaorticmass
with a white luminal surface resembling coral reef.
Between 1980 and 2000 bypass grafts that originated
from the descending thoracic aorta to the iliac or femoral
arteries were repeatedly described as case reports in
literature.5e7 Passman et al. published the first long-term
results of this procedure on 50 patients. Bypass grafting
procedures were performed for severe claudication, for
rest pain, and for ischaemic ulceration. The cumulative
life-table 5-year primary and secondary patency rates
were 79% and 84%, respectively.8
Our patient presented with a new onset of symptoms
after endarterectomy of the distal aorta. We noticed clear
progression of the disease, the entire suprarenal aorta now
being heavily calcified. Teebken and collegues recently
reported of a similar case in a 58-year-old woman
diagnosed with coral reef aorta, also presenting with
intermittent claudication. They performed a bifurcation
graft between the proximal descending aorta and both
common iliac arteries.9 In our case, the descending aorta
was also affected by calcification and therefore we used
the ascending aorta for the proximal anastomosis.
An axillo-bifemoral bypass procedure would be an alter-
native approach. However, the axillofemoral bypass is an
imperfect procedure that has primary patency rates ranging
between 50% to 80% at the end of the third year.10e12 More-
over graft-related complications are reported in more than
half of the patients,10,11 including graft infections in about
12% of the cases.13 According to Rutherford axillofemoral by-
pass should be limited to patients demonstrating a prohibi-
tive operative risk or hostile abdomen.14 Sato et al. also
concluded from their studies of patients with coral reef
aorta and end stage renal disease that axillofemoral bypass
procedure should be avoided particularly among younger
active patients.15 Complete thoraco-abdominal replace-
ment of the aorta was not justified in our patient and this
procedure carries a significant risk of paraplegia and organ
damage.
There are several reports dealing with the method of
anastomosis to a highly calcified aorta. Brewster reported
a removal of the calcified intima while performing rein-
forced anastomosis to the adventitia.16 Several authors
drilled suture holes in the calcified aortic wall.17,18 We
used the uncalcified ascending part of the aorta for proxi-
mal bypass anastomosis and did an additional anastomosis
at the pre-existing disobliterated abdominal part of the
aorta to guarantee visceral perfusion.
We conclude that for our patient, the ascending aorta to
iliac artery bypass surgery was appropriate and beneficial,
Successful Treatment of a Patient with a Severely Calcified Aorta 309particularly in view of his young age and the later complete
occlusion of his descending aorta.
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